The chemical composition of the essential oils obtained by hydrodistillation of air-dried flower, leaf and stem of Senecio trapezuntinus Boiss were analysed by GC-FID and GC-MS. Thirty-eight compounds were identified, constituting over 91.7%, 86.2% and 73.5% of the total oil composition of flower, leaf and stem of S. trapezuntinus, respectively. Sesquiterpene hydrocarbons were shown to be the main group of constituents of all three part of the plant. The main component of the flower, leaf and stem essential oils was (E)-β-farnesene (26.3%, 16.9%, and 31.2%, respectively).
The compositions of the essential oils of several Senecio species have been reported. p-Cymene (29.3%) and α-phellandrene (24.7%) were the major constituents of the herb oil of S. squalidus L. [7] . In the essential oil obtained from the flower of S. farfarifolius Boiss., α-pinene (48.3%) and 1,8-cineole (10.3%) were the main compounds [8] , whereas in the essential oils from the aerial parts of S. nutans Sch.-Bip., monoterpene hydrocarbons predominated [9] . In the oils of the flower, leaf, stem, and root of S. aegyptius var. discoideus Boiss., the main component was 1,10-epoxyfuranoeremophilane (from 46.4% to 69.0%) [10] . α-Terpinene (60%), p-cymene (14%), terpinen-4-ol (5.5%), and α-phellandrene (4%) were the major compounds in the essential oil of the leaf of S. graveolens Wedd. [11] , whereas in the essential oil of S. longipenicillatus Sch.-Bip. they were α-pinene, (48.3%), α-humulene (15.8%), and germacrene-D (15.5%) [12] .
To our knowledge, there is no previous report on the chemical composition of the essential oil of S. trapezuntinus, and here we report the constituents of the essential oils of the flower, leaf and stem of this species. The essential oils were obtained by the widely used hydrodistillation method in a Clevengertype apparatus [13] [14] [15] [16] [17] . The obtained crude essential oils were then investigated by GC-FID and GC-MS techniques [13] [14] [15] [16] [17] . Identification of the compounds was made by a typical library search (NIST, Wiley) and literature comparison [13] [14] [15] [16] [17] [18] .
The compositions of the essential oils of S. trapezuntinus are listed in Table 1 . Altogether, thirtyeight compounds were identified by GC-FID and GC-MS with a HP-5 column from the flower, leaf and stem oils, in which 34, 26 and 12 components were identified, respectively [13] [14] [15] [16] [17] [18] . The number of volatile compounds present in the flower oil was greater than in the leaf and stem parts. The results clearly indicate that the major constituents of the essential oils of the flower and leaf were very similar, but the stem yielded less volatile oil and the compounds were in different ratios (Table 1 ). Sesquiterpenes were the major constituents of the essential oils of all three parts of the plant (Table 2) , in similar ratios (58.8%, 55.1% and 56.1% from flower, leaf and stem parts, respectively). The total ratios of identified compounds in the flower oil were greater than in those of the leaf and stem (91.7%, 86.2% and 73.5%, respectively). (E)-β-Farnesene, β-selinene, 14-hydroxy-9-epi-(E)caryophyllene and trans-9-oxofuranoeremophilane were major constituents in all three oils. Furanoeremophilane, a novel class of sesquiterpene that has been isolated from various Senecio species, has been shown to have various biological activities, for example antioxidant, antiradical, toxic, and antifeedant properties [19] [20] [21] .
In comparison with the previously reported composition of the essential oil of Senecio species [8] [9] [10] [11] , p-cymene, α-phellandrene, (Z)-β-ocimene, (E)-β-ocimene, β-elemene, (E)-caryophyllene, and oxofuranoeremophilane were also detected in our oils. However, the general chemical profile of the essential oils of S. trapezuntinus showed some differences which could be explained by environmental factors, the subspecies, and the parts of the plant used. 
Isolation of the essential oils:
The fresh plant materials were separated into flower, leaf and stem parts and air dried in the shade. Crude essential oils were obtained from the air-dried parts (∼190 g, each) by hydrodistillation in a Clevenger-type apparatus [12] [13] [14] [15] [16] with a cooling bath (-12 o C) system (4 h) (yields: 0.15%, 0.12%, and 0.10% v/w, respectively). The obtained oils were dissolved in HPLC grade n-hexane (0.5 mL) and dried over anhydrous sodium sulfate and stored at 4-6ºC in a sealed brown vial. One μL of each essential oil was directly injected, separately, into the GC instrument.
Gas chromatography (GC) analysis:
The capillary GC-FID analysis was performed using an Agilent-5973 Network System, equipped with a FID (supplied with air and hydrogen of high purity) and a split inlet. The chromatographic column used for the analysis was a HP-5 capillary column (30 m x 0.32 mm i.d., film thickness 0.25 μm). Helium was used as carrier gas at a flow rate of 1 mL/min. The injections were performed in splitless mode at 230°C. One μL essential oil solution in n-hexane (HPLC grade) was injected and analyzed with the column held initially at 60°C for 2 min and then increased to 240°C with a 3°C/min heating ramp. The identity of each compound was supported by comparing its retention index (RI) with published values. The sample was analyzed twice and the percentage composition of the oil was computed from the GC peak areas without using correction factors.
Gas chromatography-mass spectrometry (GC-MS) analysis:
GC-MS analysis of the essential oils was performed using an Agilent-5973 Network System. A mass spectrometer was used with an ion trap detector in full scan mode under electron impact ionization (70 eV). The chromatographic column used for the analysis was a HP-5 capillary column (30 m x 0.32 mm i.d., film thickness 0.25 μm). Helium was used as carrier gas at a flow rate of 1 mL/min. The injections were performed in splitless mode at 230°C. One μL essential oil solution in n-hexane (HPLC grade) was injected and analyzed with the column held initially at 60°C for 2 min and then increased to 240°C with a 3°C/min heating ramp.
Identification of components:
Retention indices of all the components were determined by Kovats method using n-alkanes (C 6 -C 32 ) as standards. The constituents of the oil were identified by comparison of their mass spectra with those of mass spectral libraries (NIST and Wiley) and with data published in the literature [12] [13] [14] [15] [16] [17] .
